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Supporting Material 

 

To calculate the cross-sectional radius of gyration for the three hollow cylinder models  

representing 1, 2, and 3 filaments of the Perutz -helix model in Fig. 4D, we derived Eqs. 7a, 7b, 

and 7c from the mass moment of inertia and parallel axis theorem.  

 

I. Derivation of Eq. 7a 

For the single hollow cylinder cross-section shown in Fig. 4D.1 with inner radius, Ri, and outer 

radius, Ro, the mass per length 
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where  = density. The mass moment of inertia of this single hollow cylinder cross-section 
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The cross-sectional radius of gyration 

 Rc 
I

m  

yielding the single hollow cylinder cross-sectional radius of gyration 



 2

 
Rc,f1 

Ri
2  Ro

2

2











1/ 2

 

 

II. Derivation of Eq. 7b 

Using the parallel axis theorem 

 I  Ii md2

 
where Ii = mass moment of inertia from the origin and d = displacement from the origin, the two 

and three hollow cylinder cases were derived. As shown in Fig. 4D.2 for the cross-section of two 

adjacent hollow cylinders each with d = Ro from the axis of rotation 
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III. Derivation of Eq. 7c 

As shown in Fig. 4D.3 for the cross-section of three hollow cylinders each with d = (3/2)Ro 

from the axis of rotation 
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